Divalent cation-nucleotide complex at the exchangeable nucleotide binding site of tubulin.
Tubulin was first treated with alkaline phosphatase-agarose to vacate the exchangeable nucleotide binding site and then tested for manganese binding sites by Mn(II) EPR. Buttlaire et al. ((1980) J. Biol. Chem. 255, 2164-2168) have shown that high affinity manganese binding occurs at a single site normally occupied by magnesium. We report that the number of high affinity manganese binding sites per mol of tubulin depends on the number of occupied exchangeable nucleotide binding sites. Thus, removal of nucleotides results in a loss of high affinity manganese binding sites. The EPR spectra of manganese bound to tubulin and to GTP are found to be qualitatively similar. These data indicate that high affinity manganese binding is the result of the formation of a metal-nucleotide complex at the exchangeable nucleotide binding site. In addition it was found that zinc, cobalt, and magnesium bind with approximately equal affinity to this site whereas calcium binds only weakly.